Quick and accurate method to convert BCECF fluorescence to pHi: calibration in three different types of cell preparations.
A rapid, easy, and accurate method for converting the fluorescence of BCECF to pH, as an alternative to the nigericin method, is described. The ratio of the fluorescence intensities for BCECF can be converted to pH between 4 and 9 by a formula similar to the one used to calculate [Ca2+]i from the fluorescence of fura2. The formula is inverted because H+ binding to BCECF causes a decrease in fluorescence, whereas Ca2+ binding to fura2 causes an increase in fluorescence. The ratio of the fluorescence intensities is a sigmoidal function of the [H+] between pH 4 and 9 with an essentially linear mid region from pH 6 to 8. This calibration procedure in cells is similar to the popular method for fura2 where ionomycin, Ca2+, and an alkaline EGTA solution are added in succession to change the intracellular pCa from 4 to 9. For BCECF in cells, a protonophore, FCCP or CCCP, is added and the cells are titrated with acid to an intracellular pH of 4 and then back to pH 9 with base by observing the gradual change in fluorescence as it asymptotically reaches its limiting minimum and maximum values. This method does not require changing the medium to one with high KCl to depolarize the membrane potential nor does the proton concentration need to be equilibrated across the plasma membrane. The technique can be used to calibrate BCECF in sheets of cells, as well as suspensions of cells over a wide range of pH sensitivities.